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* ATR FORCE Berens MISSILE DIVISION . 
, HEADQUARTERS : 

AIR RESEARCH AND DEVELOPMENT COMMAND 

UNITED STATES AIK FORCE 

Air Force Unit Post Office 

Los Angeles 45, California 





Assistant for Programming 


MOREE. eG ke hs May 1959. 
SUBJECT: DISCOVERER Monthly Program Progress Report 


TO: | ’ pavectee 


“Advanced Research Projects Agency 
Pep ineron 25, DC. 


ae this report covers progress during the month of April 1959 
in the DISCOVERER Prcgram, directed by ARPA Order 48-59, prime contractor 
Lockheed Missile Systems Division. The DISCOVERER Program is funded in 
the amount of $104.3 millions in Fiscal Year 1959, in accordance with the 
30 January 1959 Developmer:t Plan. A summary list of contracts is contained ~ 
in Tab 3 of Section 1 of the Develepnent Flan. . 


2. TECHNICAL STATUS 


a. DISCOVERER i}-1018- 176. wes launched “from Jeunch pad Ba 


Vandenberg Air Force Base, at i318 hours, ES‘ » On 13 April. SHOR main» 


and vernier engine performance were normal, and’ programmed roi) and pitch 
were smooth and accurate, FRetro-rocket ig znition and vehicle separation 
occurred as planned, The only deviation fton the vrogrammed hoost was. 
a slightly higher separaticn veiceity, and separation altitude, than 
expected. The secord stage engine opereted normally for 112.3 seconds. 
Radar track was maintained through orbital injection and telemetry 
coverage through orbital reor: Sentiation. Dve to minor. trajectory 
deviations the orbit was nearly circuler, Webtt: an initial period of 
90.5 minutes, The predicted eccentricity was 6.04 and initial period 
94.5 minutes. Figure 1 illustrates the couatdaun sequence for this 
launch, and Eee 2 the basic orbital parameters. 


bs: All DI SCOVERER subsystems operated. essentially as planned. 
The 180° yaw turn immediately after sateilite engine burnout, in prep-- 
aration for the subsequent 66° tiltdown for capsule dump, was successfully . 
completed. Subsequent deta reveaicd that capsule dump occurred. The 
dump did not occur in the planned area due Lo inadvertent overriding of 
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the vehicle timer by a ground. command, Because. of the shorter than 
programmed orbital period the radar beacon and telemetry were turned 

on late by the orbital timer, which wes adjusted for the expected 
orbital period of 94.5 minutes. Both the Hawaiian and Kodiak stations © 
‘acquired the radar or command beacon, but Kodiak was unable to. lock on 
before losing contact. Figure 3 shows station acquisition times, . - 

An attempt was made to adjust the orbital timer to compensate for the 


actual orbital period, by ground command from Hawaii. An excessive 


' adjustment was inadvertently transmitted. The cumulative effect of . 


the timer error rendered subsequent correction by ground command 
impossible. Analysis indicated that the capsule would probably be ~ 
dumped, automatically, in the Spitzbergen, Norway, area. A space watch 
was alerted, and several sightings were reported in the area at the 
time capsule descent was expected, The State Department obtained per- 
mission for a search of the eGy ‘but the search was unsuc cessfully 


_ terminated | ‘on 22 ApESL 


c. All ava ailable information indica ates that DISCOVERER It 
entered the atmosphere between revolutions 204 and 205 on 26 April 
between 1330 and 1640 hours Z. Figure 4 summarizes the performance of 
DISCOVERER II. on! . | 


a. A mew ground-snace communications timer will be used in a 
future flights. this timer will offer additional flexibility in accom- ey 
plishing in-flight timer reset, necessary to adjust timer cycle to the * 
actual orbital period, The new timer has a longer timer cycle and smaller 
adjustment steps (ten seconds versus fifteen seconds on the previous timer, ) 
The new timer will also provide the capability for "up and down"! adjust 
ment. Telemetry will East the ences operator to read the timer ereLine 
at all times, - Woes 2 ei 


e. Flight test vehicle 1020 will test a eater reset Hautes 
designed-to trigger reset. of the orbital timer each time the satellite ~ 
passes from darkness to light. This device will eliminate cumulative «© 


‘effects preventing communication with the vehicie if the timer becomes 


excessively out of phase with the orbital period. Reset will occut on. 
each pass and can be overridden from the ground. The test installation 
in flight test vehicle 1620 will not be employed to reset the timer, but 
will be flown aa 2 to provide telemetered data on its PEELOMBANES: 


ey PROBLEMS ENCOUNTERED 


No siete of Liaieicsace. other Hien ‘those reported herein, 


have been encountered during this reporting period. 
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4. WORK SCHEDULES 


a. DISCOVERER flight test. vehicle 102¢ (programmed as 


., DISCOVERER III-1020-174) successfully passed Air Force acceptance testing 


on 7 April. This vehicle was shipped to Vandenberg Air Force Base on 
‘11 April, and. 85 percent of the component. bench checks have been ‘completed. 
Mating with THOR 174 is scheduled for 18 May 1959 and launch on ah May.. 


Gurrernt plans call for live mice aboard this. flight. 


~b.- A scheduled hot. firing of flight test enters 1023 was 


‘postponed - from 29 April to approximately 1 May for replacement of 
ee a inertial reference and corptter packages. 


C. Flight test vehicle i629 has been ins tailed jn test evend 72 
at che Santa Gru2 Test Base. Frepelliantk tank catibration, engine checks 
and servicing, mechanical prepataticns, and eoxiliery instrementation ere 
éssentially complete. A hot firing will take piace during vhe month of May. 
5; . peitin, toad 
od. Flight test vehicle _1025 arrived at Santa Cruz Test base on 
24 April, and preparations for hot firing will taks place in Mey. Six © 
ISCOVERER vehicles are undergeing modifticetion and checkout at ane Falo 


TT TVE OT 


Alto facility prior to hot firing at Sents Crez. Additional DISCOVERER 


vehicles are being fabricated at Palo Alne on 2 schedule ee with 


“the *urrent -launcn sehedules 


e, Douglas Aircraft Company will reduce the weight of the 
THOR boosters by ten pounds, effective with the fifth cr sixth flight, 
allowing extra payload abcexd the saveilite. Effective with flight 8 or 9, 
bosster weight will be reduced by 27 ¢ounds, revicing an equivalent 


increase in DISCOVERER payload weight capability. 


f, The recent test of. the primate recevery capsule in the. 
high altitude simulator at Sunnyvale resulted in the death of the rrimete 
‘subjected to the test. The clinical cause cf desth was hyperthermia 


_ excessive heat} but intensive study revealed psychological as well as 


physiclogical stresses, The speciwen hed been trained to day cn. its 
back, but was. confined upen its stcnach for fifty hours. Alse, the 
psychomotor shock harness electrode was placed beneath the skin, causing | 
arn. excessively high current to pass through the specimen. General’. 
Electric is proceeding on a crash basis te improve tha primate Life-cell 
hardware. Future tests will utilize a button type electrode, . The next 


experiment with’a live primate is planned for the week of 10 May, at 
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; Holloman Air Development Center. This test will simulate the entire 

_ £ifty-hour biomedical mission. Another test, utilizing a live, untrained 
Bé _ Pesnate mey take place in the Sunnyvale chamber at about the same time 

‘ 


ge ‘Capsule recovery traf ining exercises were coadueted 
160 miles off Oahu on 10 April by a force of six aircraft and three 
surface vessels, Nine drops were made, all were air or surface 
.. Yecovered except the first capsule which failed to separate from the 
oo =e “bomb” container. Extensive training of ship and aircraft crews in the. 
aes operation of special DISCOVERER direction finding equipment is being 
-conducted. A beacon transmitter was installed in the Hickam Air Force 
Base control tower for use by the crews during training flights. Addi- 
tional training in detection and air recovery | of the biomedical capsules 
is bac “- “ f mal 


_ 4 Inels a oe ea an io oes ‘ 
' -Pigures 1 through * of Ad; kee 
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eo See attached Dist 6 O. J. RITLAND 
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TABLE 
| DISCOVERER IZ COUNTDOWN 
aa ts ars | cad ; “PACIFIC STANDARD TIME 
EVENT tes aa | Time [TARGET ACTUAL REMARKS _ 
- COUNTDOWN: INITIATION. | 450 in| 02:30 : 0240 
BRC MATING COMPL,VEH. ERECT'N: : 4 3O.* | “O#20" ig eee | 
DESTRUCT. TESTS COMPLETED. Ss | 270 a 1 05: 30. OGHT a | 
PLANNED COUNTDOWN EVALUATION  ji90T0'6G» | 06:50- 07:20 O7: 52-07: ce 
DISCOVERER PROPELLANT LOADING com. 130.-|-OR5O° © 08:32 HaLEeR ron 
PAD AREA CLEARED FOR LAUNCH BO" | 0840 ~=—.-«0986 ae 
DISCOVERER GUID CHECKS, PRESS.COMPL. | 30 * | 0930 = 11:38 Uate,rag SvRe wearen 
PLANNED COUNTDOWN EVAL. COMPL. | 30TOI2" | 09:30-09: 48 M42 ss, oe 
“LAUNCH SEQUENCE STARTED) H.5 "| 09:48:30. - 13:07:0 etal i! 
IST STACE ELECTRONICS CHECKS COMPL. | 10.5 | 09:49:30, - 13:08:09 
wow PROPELLANT LOADING COMPL. 25 =| 09:57:30... 13:16:09 
i ARM DESTRUCT SYSTEM . ee “eee om POOR (2 1816739." 
Fa 1S STAGE IGNITION» a BSECS} 09:59:57 131836 
Be LIER OFE So FO Oe, 10:00:00  $B1BE39 
| erie 
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| DISCOVERER II O33IT PARAMETERS 


Actual, After Actual, After Capsule 
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a ei Spe ey One. Day . Ejection. oY at 
- Paramaters Units Predicted ABass No. a * (Pass No. No. 2.63) meer 
‘Insertion _ 
Velocity ft/sec 26,000 25,530 2 
‘Insertion f2 age ae oe 
- Angle deg 9 oO a 
Inclination le 2, og . ) = 
Angle. _ deg - 80 se 89,99 90 
‘Perigee sm 140. 156. 153, 
“Apoges - sok 480 ; 225 . 196 -: 
“Beeentricity = - 0.0399 0,008» 0.005 
Period nifnutes 94.54 90.4 89.9 
Lifetime days 62° 11 8 
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STATION { ACQUISTISON TIMES, ‘DISCOVERER mr 


STATION COVERAGE 
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400. 00 


ACGINSITION TIME® 


- PREDICT ED 
B0.6/ 90.4 (101.1 . 


183.4993. | 


| F275/ 132.0/7371 
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: 913.6/529. & 
4¥507.4/1503.0 
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a XMMUTES AFTER LAUNCH 

















amy 

- ACTUAL DURATION. 
ACTUAL.) GF ConTAcT 
91.7/059/95.3/934 «BT 8/78/67 deat 
SRE) ee ee 

——y75076820 9677.2 ee 
veno7ieas - 8.9/7.0 | - 
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